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Abstract 
 
The arthropods have the role of biologic indicators, of diagnosis instruments regarding the negative effects of the 
human intervention in the structure and functioning of the agricultural ecosystems. Their presence or absence, the 
growth or lowering of their populations in the agricultural ecosystems can indicate the state of health of these 
systems and their good functioning. The aim of our researches is establishing the fauna structure of the community 
of arthropods at the soil level in the corn agricultural ecosystem in Ocna Sibiu, (Sibiu County); the characterization 
of the communities of invertebrates under the aspect of numerical abundance and of that of relative one; framing the 
entomologic fauna into a beneficial or pest one, the identification of the culture technology for the researched area. 
Regarding the applied researched methods, they were as follows: the using of pitfall traps (Barber traps) that were 
at the level of the soil as well as the method of direct collecting of the fauna from the plants. As a result of our 
researches  there  was  established  the  taxonomic  and  quantitative  structure  of  the  collected  fauna  through  the 
methods of pitfall traps (Barber traps) in Ocna Sibiu during 2012; there were identified 13 taxonomic groups. From 
the total of the collected agricultural fauna gathered by the help of pitfall traps in Ocna Sibiu locality there were 
identified 51 species of insects from which 30 were beneficial ones and 21 pest ones, the dominating order being 
Coleopteron with 35 species. The establishment of the group of arthropods, especially of the entomologic fauna, 
beneficial or pest indicates the equilibrium or the disequilibrium state from the researched corn three field systems. 
The ratio between the two types of fauna permits choosing the optimum method of maintaining the equilibrium 
between the species of the system and applying those measures of management in order to affect less the system in 
its assembly and to determine the growth of the production. 
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INTRODUCTION  
 
The  arthropods  belong  to  the  group  of 
organisms  best  represented  on  the  entire 
planet  that  could  be  met  in  each  and  every 
terrestrial habitat playing a major role in the 
evolution and maintaining of the biocoenosis 
[13].  The  arthropods  have  the  role  of 
biological indicators, of diagnosis instruments 
regarding  the  negative  effects  of  the  human 
interventions in the structure or functioning of 
the agricultural ecosystems. Their presence or 
their absence, the growth or lowering of their 
populations  in  the  agricultural  ecosystems 
indicates the state of health of the system and 
good  functioning  [3].  Among  all  the 
arthropods the insects represent the base in the 
majority of the trophic chains. These pollinate 
more  than  a  quarter  of  a  million  of  flower 
species; without these pollinators it could be 
lost a third of the entire food. These insects 
recycle  the  nutrients  enriching  the  soils  and 
decomposing the animal rests and dejections. 
The  pest  species  are  to  be  blamed  for  the 
enormous  annual  economic  losses  but  the 
losses are less than the benefits bring by the 
beneficial species. [13]. 
Our researches studied the corn because this 
represents the main field culture in Romania, 
with surfaces in all the areas of the country. 
Researches  regarding  the  invertebrates  from 
corn,  mainly  the  entomologic  fauna  were 
concretized  in  our  country  in  a  serial  of 
studies  from  which  some  regarded  the 
invasive species Diabrotica virgifera virgifera 
(the western worm of the ground roots), [1, 2, 
5,  7,  8,  9,  17,  and  23].  The  other  studies 
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[12, and 22]. Few researches in our country 
were  interested  on  knowing  the  fauna 
structure composing of a group of insects in 
the corn agricultural ecosystem [4, 6, 10, 14, 
18, 19, 20, 24, and 25]. 
The  aim  of  our  researches  was  in  sampling 
and identifying the biodiversity of the epigeal 
fauna that was present in the corn culture in 
Ocna Sibiu locality, Sibiu County. Our option 
for  this  agricultural  ecosystem  was 
determinate  by  the  fact  that  this  raised  two 
major  problems:  the  mono  culture  that  is 
practiced in the area and the apparition of the 
of  the  invasive  species  Diabrotica  virgifera 
virgifera  L.  (the  western  worm  of  the  corn 
roots).  In  this  way  as  a  result  of  this  study 
there were identified a series of pest insects 
but also beneficial ones for the corn culture. 
 
MATERIALS AND METHODS  
 
The interval when the researches took place 
was April – October 2012; 
The locality where the researches took place 
was Ocna Sibiu (Sibiu County). The shape of 
the plot taken into study was a rectangular one 
having a surface of 2 hectares; 
The main sampling method in the researched 
area was that of pitfall traps at the level of the 
soil, in which as an attractant and a preserver 
was  used  a  solution  of  formaldehyde  4% 
(Photo  1).  There  were  put  10  pitfall  traps 
(Photo 2). The sampling time for such a trap 
was 48 hours from the moment of installing. 
The biologic material was collected in special 
little  bottles,  in  alcohol,  one  for  each  and 
every sample; then followed the study in the 
lab.  
 
 
Photo 1. Barber trap (original photo) 
 
Photo  2.  Ocna  Sibiu  locality  –  Example  of  Barber 
traps arrangement  
 
There was also applied the method of direct 
collecting.  This  was  a  qualitative  one  that 
allowed  us  a  more  thorough  analysis 
regarding  the  interrelations  hostess  plant  – 
phyitophaguos insect or between the latter one 
and  other  beneficial  species  in  the 
bioecenosis;  
The technology used was of an intensive type 
(Photo 3); 
 
 
Photo 3. Ocna Sibiului- agricultural technology of 
intensive type (original photo) 
 
The determination of the collected material: 
the phase in the lab had some operations such 
as  unpacking  the  samples,  labeling  and 
numbering them and then followed by their 
determination.  For  this  last  operation  there 
were used a number of determiners [15, 16, 
21 and 26]. For the raw sorting of the biologic 
material  was  used  a  magnifying  glass  IOR 
1983 and for determination and getting photos 
the binocular magnifying glass Olympus SZ 
61; 
There were done two categories of analysis: 
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through  the  method  of  pitfall  traps  and 
quantitative analysis with the identification of 
the  beneficial  and  pest  species  in  the 
researched corn area. 
 
RESULTS AND DISCUSSIONS 
 
Nowadays  in  Romania  there  are  cultivated 
with  corn  an  area  of  approximate  3  million 
hectares  every  year,  illustrating  the 
importance of this culture for the Romanian 
farmers [11]. 
Regarding the surface cultivated with corn in 
Ocna Sibiu locality, where the researches took 
place, it came out that it grew from 209 till 
2012 from 962 hectares to 1,720 hectares. The 
technology  of  applied  culture  in  the  area  is 
one  of  intensive  kind.  The  technologic 
elements were as follows: 
-Preparing  of  the  field  was  done  by: 
ploughing, disking, crushing and sowing; 
-The previous plant was wheat; 
-The sort used was Pioneer P9025; 
-The sowing took place on 18
th April 2012; 
-The  density  at  sowing  was  of  66,000 
plants/hectare; 
-The fertilizing process was done with N P K 
15/15/15 (300kg/hectare); 
-The chemical treatments were applied at the 
seed (Semnal 500 FS, Nuprid AL 600 FS, for 
the soil pests – 10l/hectare); 
-The agricultural system was not irrigated. 
Taking  into  consideration  its  tropical  and 
subtropical origin, for the corn the humidity 
represents one of the command factors of first 
importance for the growing as, especially for 
accomplishing  the  values  of  optimum 
productivity. 
The area that was chosen for experiment was 
affected  during  the  last  years  but  especially 
during the year of the experiment (2012) by a 
systematic, profound drought that influenced 
negatively,  in  the  highest  degree  the  cereal 
production  in  the  entire  Sibiu  County.  The 
structure  of  the  biodiversity  of  the  epigeal 
fauna was strongly and directly influenced by 
this command factor. 
In  table  1  there  is  presented  the  taxonomic 
structure as well as the quantitative one of the 
collected  fauna  through  the  pitfall  traps 
(Barber  traps)  method,  in  the  Ocna  Sibiu 
agricultural ecosystem during 2012. 
 
Table 1. The taxonomic and quantitative structure of 
the  collected  fauna  through  the  pitfall  traps  in  Ocna 
Sibiu locality, Sibiu County during  2012 
Order/subclass  Numerical 
Abundance  Relative Abundance 
Isopoda  1  0,12 
Scutigeromorpha  1  0,12 
Scolopendromorpha  1  0,12 
Acari  144  17,33 
Araneae  49  5,89 
Collembola  301  36,23 
Orthoptera  4  0,48 
Thysanoptera  12  1,45 
Heteroptera  33  3,97 
Homoptera  8  0,97 
Hymenoptera  102  12,27 
Coleoptera  128  15,40 
Diptera  47  5,65 
Total  831  100,00 
 
The samplings collected from the corn field 
(applying  an  agricultural  technology  of 
intensive  type)  comprised  invertebrates    
from  13  taxonomic  groups:  Isopoda, 
Scutigeromorpha,  Scolopendromorpha,   
Acari,  Araneae,  Collembola,  Orthoptera, 
Thysanoptera,  Heteroptera,  Homoptera, 
Hymenoptera, Coleoptera, Diptera ( Table 2). 
The  taxonomic  groups  with  the  highest 
numerical abundance were: Collembola with 
301  samples  (36.23%),  Acari  with  144 
samples  (17.33%),  Coleopteron  with  128 
samples  (15.40%),  Hymenoptera  with  102 
samples (12.27%). The taxonomic group with 
the  lowest  numerical  abundance  was: 
Orthoptera  with  4  samples  (0.48%)  and 
Homoptera with 8 samples (0.97%). 
The  structure  of  the  great  groups  on  the 
experimental fields in Ocna Sibiu emphasized 
the  dominant  position  of  class  Insecta  with 
634  samples  (76.42%)  comparing  to  other 
groups of Arthropod with only 196 samples 
(23.58%). 
From the total of collected agricultural fauna 
with  the  help  of  pitfall  traps  there  were 
identified 52 species of insects from which 31 
beneficial  ones  (Table  2)  and  21  pest  ones 
(Table 3). The dominant order of insects was 
Coleopteron with 35 species. 
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Table 2. Species of beneficial collected insects in the 
agricultural ecosystem in Ocna Sibiu with the help of 
pitfall traps in 2012 
Nr  Species  Order  Family 
1  Sminthurus viridis L.  Collembola  Sminthuridae 
2  Entomobryia arborea Tullb.  Collembola  Entomobryidae 
3  Bourletiella pruinosa Tullb.  Collembola  Sminthuridae 
4  Ceratophysella bengtssoni 
Agren   
Collembola  Hypogastruridae 
5  Formica rufa L.   Hymenoptera  Formicidae 
6  Lasius flavus L.  Hymenoptera  Formicidae 
7  Myrmica rubra L.   Hymenoptera  Formicidae 
8  Oxytelus nitidulus Grav.   Coleoptera   Staphylinidae 
9  Mycetoporus Mulsanti 
Gangb. 
Coleoptera   Staphylinidae 
10  Mycetoporus clavicornis 
Steph. 
Coleoptera   Staphylinidae 
11  Trogophloeus rivularis 
Strm. 
Coleoptera   Staphylinidae 
12  Cantharis fusca L.   Coleoptera  Cantharidae 
13  Anthrenus verbasci L.   Coleoptera  Dermestidae 
14  Amara eurynota Panz  Coleoptera  Carabidae 
15  Idiochroma dorsalis 
Pontopp. 
Coleoptera  Carabidae 
16  Anchus obscurus Herbst.  Coleoptera  Carabidae 
17  Nebria Gyllenhali Schönch.  Coleoptera  Carabidae 
18  Microlestes maurus Strm.    Coleoptera  Carabidae 
19  Poecilus cupreus L.   Coleoptera  Carabidae 
20  Harpalus distinguendus 
Duft.   
Coleoptera  Carabidae 
21  Harpalus pubescens Müll.   Coleoptera  Carabidae 
22  Brachynus explodens Duft.  Coleoptera  Carabidae 
23  Brachynus psophia Serv.   Coleoptera  Carabidae 
24  Brachynus crepitans L.   Coleoptera  Carabidae 
25  Malachius bipustulatus L.  Coleoptera  Melyridae 
26  Dasytes niger L.   Coleoptera  Melyridae 
27  Dasytes obscurus Gyll.   Coleoptera  Melyridae 
28  Cryptocephalus fulvus 
Goeze  
Coleoptera  Chrysomelidae 
29  Cicindela campestris L.  Coleoptera  Cicindelidae 
30  Calliphora vicina Rob.& 
Desv. 
Diptera  Calliphoridae 
31  Sarcophaga carnaria L.  Diptera  Sarcophagidae 
 
Table  3.  Species  of  pest  collected  insects  in  the 
agricultural ecosystem in Ocna Sibiu with the help of 
pitfall traps during 2012 
Nr  Species  Order  Family 
1  Cacophsylla  melanoneura 
Först. 
Homoptera  Psyllidae 
2  Melanogryllus desertus Pall.,  Orthoptera  Gryllidae 
3  Adelphocoris lineolatus Goeze  Heteroptera  Miridae 
4  Adelphocoris seticornis F.,  Heteroptera  Miridae 
5  Opatrum sabulosum L.  Coleoptera  Tenebrionidae 
6  Agriotes segetum Den.& Schiff .  Coleoptera  Elateridae 
7  Melanotus crassicollis Er.  Coleoptera  Elateridae 
8  Tanymecus dilaticollis Gyll.  Coleoptera  Curculionidae 
9  Meligethes coracinus Strm.   Coleoptera  Nitidulidae 
10  Diabrotica  virgifera  virgifera 
Le Conte 
Coleoptera  Chrysomelidae 
11  Chaetocnema tibialis Illig.  Coleoptera  Chrysomelidae 
12  Phyllotreta vittula Redtb.  Coleoptera  Chrysomelidae 
13  Phyllotreta nemorum L.  Coleoptera  Chrysomelidae 
14  Aphthona herbigrada Crt.   Coleoptera  Chrysomelidae 
15  Podagrica malvae Illig.  Coleoptera  Chrysomelidae 
16  Haltica palustris Weise   Coleoptera  Chrysomelidae 
17  Anoxia villosa L.   Coleoptera  Scarabaeidae 
18  Oxythyrea funesta Poda  Coleoptera  Scarabaeidae 
19  Meromyza nigriventris Macq.   Diptera  Agromyzidae 
20  Agrotis segetum Den. & Schiff  Lepidoptera  Noctuidae 
21  Pyrrochoris apterus L.  Heteroptera  Pyrrochoridae 
 
An indicator of great importance for the state 
of the structural and functional parameters of 
a biocoenosis belonging to the inhabited eco 
systems, with often enters modifications in the 
system  (input)  is  represented  by  the  ratio 
beneficial  fauna  -pest  fauna.  The  ratio 
between  these  two  types  of  fauna  allows 
choosing the optimum method of keeping the 
equilibrium between the species of the system 
and applying those methods  of management 
which  would  affect  as  little  as  possible  the 
system in its assembly and to determine the 
growth of the production. In the case of our 
researches  the  ratio  is  favorable  to  the 
beneficial species of insects (Table 2, Table 
3). 
 
CONCLUSIONS 
 
The  identifies  species  in  the  researched 
agricultural  ecosystem  were  grouped  in 
beneficial species (30) and pest species (21) 
as a result of emphasizing the way of live and 
the  ecologic  functions  in  the  trophic  chains 
that are fulfilled by each and every species. 
The ratio beneficial fauna/pest fauna indicates 
the equilibrium or non equilibrium state in the 
researched  corn  field  and  imposes  applying 
the measures of amelioration that are adequate 
for  a  lasting  economic  development  in  the 
benefit  and  for  the  welfare  of  the  entire 
community.  
The ratio beneficial fauna/pest fauna (BF/PF) 
was positive at the field in Ocna Sibiu, this 
being in the favor of the beneficial fauna. This 
indicates the maintaining of the structural and 
functional  parameters  of  the  agricultural 
ecosystem  at  values  above  the  level  of 
resilience. 
In the agricultural ecosystem Ocna Sibiu the 
impact of the technology of intensive applied 
type upon the biodiversity of the epigeal fauna 
was  amplified  by  the  maintaining  at  high 
values  of  pressure  of  the  natural  command 
factor and namely the excessive and persisting 
drought  during  the  last  3  years,  correlated 
with  the  not  irrigate  system  in  which  was 
cultivated the corn in the experimental plot. 
The samplings collected with the pitfall traps 
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taxonomic  groups:  Araneae,  Collembola, 
Orthoptera,  Thysanoptera,  Heteroptera, 
Homoptera,  Hymenoptera,  Coleoptera,  and 
Diptera.  The  taxonomic  groups  with  the 
highest  numerical  abundance  were: 
Collembola,  Acari,  Coleopteron  and 
Hymenoptera. The taxonomic groups with the 
lowest  numerical  abundance  were:  Isopoda, 
Scutigeromorpga,  and  Scolopendromorpha 
each with a sample, followed by Orthoptera 
and Homoptera. 
From  the  arthropods  the  highest  number  of 
634  belongs  to  the  insects,  their  dominant 
order being Coleopteron with 35 species. 
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